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(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently remove infrared light in 
a wide wavelength range with a simple configuration by 
appropriately setting the spectral characteristics of an infrared 
light cut filter provided inside an optical image forming system. 
SOLUTION: A first infrared light cut filter 18 having required 
spectral characteristics is vapor-deposited on the lens surface 
13A of a third lens 13 on the side of a line sensor 3. A second 
infrared light cut filter 19 having required spectral characteristics 
is vapor-deposited on a lens surface 14A of a fourth lens 14 on 
the side of an original 5. Concerning these first and second infrared 
light cut filters 18 and 19, the materials and vapor-deposition order 
of respective vapor-deposition films are equal and mutual spectral 
characteristics are made different by making film thickness 
different. Thus, the infrared light cut filters 18 and 19 are vapor- 
deposited on at least two lens surfaces among plural lens surfaces 
constituting an optical image forming system 1 and the infrared 
light cut filters 18 and 19 are set so as to make the spectral 
characteristics mutually different so that infrared light over the 
wide range can be removed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The infrared light cut off filter 
which the infrared light cut off filter was 
vapor-deposited by at least two lens sides 
among two or more lens sides of two or 
more of these lenses, and was 
vapor-deposited by two lens sides in the 
image formation optical system which 
has two or more lenses even if there was 
none of these ** is image formation 
optical system characterized by the 
spectral characteristics differing 
mutually. 

[Claim 2] The infrared light cut off filter 
vapor-deposited by said at least two lens 
sides is image formation optical system 
according to claim 1 characterized by 
changing the mutual spectral 
characteristic by the quality of the 
material and the order of vacuum 
evaporationo of the vacuum evaporationo 
film being the same, and changing 



thickness. 

[Claim 3] The infrared light cut off filter 
vapor-deposited by said at least two lens 
sides is image formation optical system 
according to claim 2 characterized by 
being respectively vapor-deposited by 
both the lens side of the same lens among 
two or more lenses which constitute said 
image formation optical system. 
[Claim 4] In the manuscript reader which 
has the reading means arranged in the 
image formation location of the image 
formation optical system which has two 
or more lenses to which image formation 
of the image information of the 
manuscript illuminated by light source 
means to illuminate a manuscript, and 
this light source means is carried out, 
and this image formation optical system 
The infrared light cut off filter which the 
infrared light cut-off filter was 
vapor-deposited by at least two lens sides 
among two or more lens sides of two or 
more lenses which constitute this image 
formation optical system, and was 
vapor-deposited by two lens sides even if 
there was none of these ** is a 
manuscript reader characterized by the 
spectral characteristics differing 
mutually. 

[Claim 5] The infrared light cut off filter 
vapor-deposited by said at least two lens 
sides is a manuscript reader according to 
claim 4 characterized by changing the 
mutual spectral characteristic by the 
quality of the material and the order of 
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vacuum evaporationo of the vacuum 
evaporationo film being the same, and 
changing thickness. 

[Claim 6] The infrared hght cut off filter 
vapor-deposited by said at least two lens 
sides is a manuscript reader according to 
claim 5 characterized by being 
respectively vapor-deposited by both the 
lens side of the same lens among two or 
more lenses which constitute said image 
formation optical system. 
[Claim 7] The image formation optical 
system which has two or more lenses to 
which image formation of the image 
information of the manuscript 
illuminated by light source means to 
illuminate a manuscript, and this light 
source means is carried out, In the 
manuscript reader which has the A/D 
converter which changes the output 
signal from the reading means arranged 
in the image formation location of this 
image formation optical system, and this 
reading means When the infrared light 
cut-off filter is prepared in this image 
formation optical system and the number 
of bits of T and this A/D converter is set to 
n for the transmission in the infrared 
light field of this infrared light cut-off 
filter, this transmission T is T<= 100/(2** 
(n-l)) (however, ** expresses a 
exponentiation.). 

The manuscript reader characterized by 
the wavelength field with which are 
satisfied of the becoming conditions 
existing. 



[Claim 8] The permeability T in the 
infrared hght field of said infrared light 
cut-off filter is T<=100/(2**n). (however, 
** expresses a exponentiation.) 
The manuscript reader according to claim 

7 characterized by the wavelength field 
with which are satisfied of the becoming 
conditions existing. 

[Claim 9] The infrared hght cut off filter 
which said infrared light cut off filter was 
vapor-deposited by at least two lens sides 
among two or more lens sides of two or 
more lenses which constitute said image 
formation optical system, and was 
vapor-deposited by two lens sides even if 
there was none of these ** is a 
manuscript reader according to claim 7 or 

8 characterized by the spectral 
characteristics differing mutually. 
[Claim 10] The infrared light cut off filter 
vapor-deposited by said at least two lens 
sides is a manuscript reader according to 
claim 9 characterized by changing the 
mutual spectral characteristic by the 
quality of the material and the order of 
vacuum evaporationo of the vacuum 
evaporationo film being the same, and 
changing thickness. 

[Claim 11] The infrared hght cut off filter 
vapor-deposited by said at least two lens 
sides is a manuscript reader according to 
claim 10 characterized by being 
respectively vapor-deposited by both the 
lens side of the same lens among two or 
more lenses which constitute said image 
formation optical system. 
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[Claim 12] In the manuscript reader 
which has the reading means arranged in 
the image formation location of the image 
formation optical system which has two 
or more lenses to which image formation 
of the image information of the 
manuscript illuminated by light source 
means to illuminate a manuscript, and 
this light soiu-ce means is carried out, 
and this image formation optical system 
The infrared light cut-off filter which the 
optical member is prepared into the 
optical path between this light source 
means and this reading means, and the 
infrared light cut'off filter is 
vapor-deposited by both sides of this 
optical member, and was vapor-deposited 
by these both sides is a manuscript 
reader characterized by the spectral 
characteristics differing mutually. 
[Claim 13] The infrared light cut-off filter 
vapor-deposited by said both sides is a 
manuscript reader according to claim 12 
characterized by changing the mutual 
spectral characteristic by the quality of 
the material and the order of vacuum 
evaporationo of the vacuum evaporationo 
film being the same, and changing 
thickness. 

[Claim 14] The image formation optical 
system which has two or more lenses to 
which image formation of the image 
information of the manuscript 
illuminated by light source means to 
illuminate a manuscript, and this light 
source means is carried out, In the 



manuscript reader which has the A/D 
converter which changes the output 
signal from the reading means arranged 
in the image formation location of this 
image formation optical system, and this 
reading means When the infrared light 
cut off filter is prepared into the optical 
path between this light source means and 
this reading means and the number of 
bits of T and this A/D converter is set to n 
for the transmission in the infrared light 
field of this infrared light cut-off fiilter, 
This permeabaity T is T<=100/(2** (n-l)) 
(however, ** expresses a exponentiation.). 
The manuscript reader characterized by 
the wavelength field with which are 
satisfied of the becoming conditions 
existing. 

[Claim 15] The permeability T in the 
infrared Ught field of said infrared light 
cut-off filter is T<=100/(2**n). (however, 
** expresses a exponentiation.) 
The manuscript reader according to claim 
14 characterized by the wavelength field 
with which are satisfied of the becoming 
conditions existing. 

[Claim 16] The infrared light cut off filter 
which said infrared light cut-off filter is 
vapor-deposited by both sides of the 
optical member arranged in the optical 
path between said light source means 
and the aforementioned reading means, 
and was vapor-deposited by these both 
sides is a manuscript reader according to 
claim 14 or 15 characterized by the 
spectral characteristics differing 
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mutually. 

[Claim 17] The infrared light cut off filter 
vapor-deposited by both sides of said 
optical member is a manuscript reader 
according to claim 16 characterized by 
changing the mutual spectral 
characteristic by the quality of the 
material and the order of vacuum 
evaporationo of the vacuum evaporationo 
film being the same, and changing 
thickness. 

[Claim 18] The image formation optical 
system which has two or more lenses to 
which image formation of the image 
information of the manuscript 
illuminated by light source means to have 
two or more hght sowces from which the 
spectral characteristic dififers mutually, 
and this light source means is carried out, 
And it sets to the manuscript reader 
which has the reading means arranged in 
the image formation location of this 
image formation optical system. Into the 
optical path between this light source 
means and this manuscript, the optical 
member which compounds the optical 
path of the flux of light emitted from 
these two or more light sources is 
prepared. The infrared light cut-off filter 
which the infrared light cut-off filter is 
vapor-deposited by both sides of this 
optical member, and was vapor-deposited 
by these both sides is a manuscript 
reader characterized by the spectral 
characteristics differing mutually. 
[Claim 19] The infrared light cut off filter 



vapor-deposited by both sides of said 
optical member is a manuscript reader 
according to claim 18 characterized by 
changing the mutual spectral 
characteristic by the quality of the 
material and the order of vacuum 
evaporationo of the vacuum evaporationo 
film being the same, and changing 
thickness. 

[Claim 20] the one light source among 
said two or more light sources ■ an 
infrared region -- the spectral 
characteristic -- having -- **** this 
the manuscript reader according to claim 
18 characterized by reflecting the flux of 
light emitted from the one light source in 
respect of one side of said optical member, 
and illuminating said manuscript. 
[Claim 21] The image formation optical 
system which has two or more lenses to 
which image formation of the image 
information of the manuscript 
illuminated by light source means to have 
two or more hght sources from which the 
spectral characteristic diflfers mutually, 
and this light source means is carried out, 
In the manuscript reader which has the 
A/D converter which changes the output 
signal from the reading means arranged 
in the image formation location of this 
image formation optical system, and this 
reading means Into the optical path 
between this light source means and this 
manuscript, the optical member which 
compounds the optical path of the flux of 
light emitted from these two or more light 
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sources is prepared. When the number of 
bits of T and this A/D converter is set to n 
for the transmission of the synthesis in 
the infrared Ught field of the infrared 
light cut-off filter which the infi-ared hght 
cut-off filter is vapor-deposited by both 
sides of this optical member, and was 
vapor-deposited by these both sides, The 
permeability T of this synthesis is 
T<=100/(2** (n-1)) (however, ** expresses 
a exponentiation.). 

The manuscript reader characterized by 
the wavelength field with which are 
satisfied of the becoming conditions 
existing. 

[Claim 22] The permeability T of the 
synthesis in the infi-ared light field of the 
infirared light cut-off filter 
vapor-deposited by both sides of said 
optical member is T<=100/(2**n), 
(however, ** expresses a exponentiation.) 
The manuscript reader according to claim 
21 characterized by the wavelength field 
with which are satisfied of the becoming 
conditions existing. 

[Claim 23] The infrared light cut off filter 
vapor-deposited by both sides of said 
optical member is a manuscript reader 
according to claim 21 or 22 characterized 
by the spectral characteristics differing 
mutually. 

[Claim 24] The infrared light cut off filter 
vapor-deposited by both sides of said 
optical member is a manuscript reader 
according to claim 21, 22, or 23 
characterized by changing the mutual 



spectral characteristic by the quality of 
the material and the order of vacuum 
evaporation© of the vacuum evaporation© 
film being the same, and changing 
thickness. 

[Claim 25] the one light source among 
said two or more light sources -- an 
infrared region the spectral 

characteristic having -- **** this ■• 
the manuscript reader according to claim 
21 characterized by reflecting the flux of 
light emitted from the one light source in 
respect of one side of said optical member, 
and illuminating said manuscript. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this 
invention sets up appropriately the 
spectral characteristic (transparency 
property) of an infi'ared hght cut-off filter 
especially established into the optical 
path between a light source means and 
the reading means within image 
formation optical system about the 
manuscript reader which used image 
formation optical system and it, the effect 
of infrared light is prevented and a good 
optical property is obtained. 
[0002] 
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[Description of the Prior Art] Drawing 16 
is the Important section schematic 
diagram of manuscript readers, such as 
the conventional film scanner. 
[0003] In this drawing, the reading field 
of the shape of dimensional [ on the 101st 
page (film) of the manuscript of the 
transparency mold which is a read object 
/ 1 ] is illuminated by the flux of light 
from the fluorescent lamp 102 which is 
the light source, and image formation is 
carried out for a predetermined scale 
factor on the 104th page of three so-called 
monolithic hne sensors which have 
arranged the image information on the 
101st page of this manuscript on the 
same substrate side so that it may 
become parallel mutually about three 
line sensors (CCD) according to the image 
formation optical system 103. In addition, 
on this three line sensor side, the color 
filter (un-illustrating) of three colors of 
red (R), green (G), and blue (B) is 
prepared respectively And he is trying to 
read the two-dimensional image 
information on the 101st page of a 
manuscript one by one with three line 
sensors 104 by changing the relative 
position of a manuscript 101 and three 
line sensors 104, and moving a 
manuscript 101 perpendicularly (the 
direction of vertical scanning) to space in 
this drawing. And the analog signal 
(analog information) from three line 
sensors 104 is changed into the digital 
signal (digital information) with A/D 



converter 105, after minding an 
operational amplifier (un-illustrating^. 
[0004] Drawing 17 is the explanatory 
view having shown respectively the 
emission spectrum of a fluorescent light, 
and the spectral sensitivity characteristic 
of CCD by the relative value. In this 
drawing, an axis of abscissa is 
wavelength, and an axis of ordinate is a 
relative value. The emission spectrum of 
a fluorescent light, graph 112-R, 112-G, 
and 112-B of a graph ill are spectral 
sensitivity distribution of R train of three 
line sensors 104, G train, and B train 
respectively. 

[0005] Generally, from the need on the 
luminescence mechanism, a fluorescent 
light has mercury and a xenon in the 
interior of fluorescence tubing, and has 
an emission spectrimi (700nm a long 
wave merit side) in it also not only in a 
light field but (the range of 400 to TOOnm) 
in an infrared light field. Spectral 
sensitivity distribution of each graph 
112-R, 112 G, and 112 B is fundamentally 
determined in die spectral sensitivity 
distribution property of sihcon and the 
transparency spectral-distribution 
property of each color filter which are an 
optoelectric transducer respectively. As 
each graph 112-R, 112-G, and 112-B show 
an infrared light field, spectral sensitivity 
distribution of each train of three line 
sensors 104 is almost the same. It will be 
in the condition that the color picture 
information recorded on this [ 101 ], i.e., a 
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manuscript, is distinguished, and light 
can be received, and only outputs to 
about 1 appearance from three line 
sensors 104, and it is shown that it is 
what narrows a dynamic range. 
[0006] In order to cancel this fault, in the 
1st certain page, for example, drawing 16 , 
of the lens which constitutes image 
formation optical system, multilayers 
were conventionally vapor deposited to 
lens side lOSAby the side of the incidence 
of the image formation optical system 103, 
the infrared hght cut-off filter was formed, 
and a means to remove the infrared light 
which is harmful light is established. 
[0007] Drawing 18 is the explanatory 
view showing an example of the spectral 
characteristic of the infrared light cut-off 
filter used conventionally. 
[0008] The refractive index of the glass 
which becomes the base of an infrared 
light cut off filter is 1.52, In this drawing, 
a graph 121 is the spectral characteristic 
(equivalence property) of the infrared 
light cut off filter which vapor deposited 
a high refractive index dielectric layer 
Uke Ti02, and 12 layers of Si02 or low 
refractive -index dielectric layers like 
MgF2 by turns on glass. The thickness of 
each dielectric layer of this infrared light 
cut-off filter is 225nm, and the 12th layer 
may be 105nm in order to press down the 
ringing of the spectral characteristic. In 
addition, these values are characteristic 
values at the time of being premised on 
the beam of light which carries out 



vertical incidence to a base. 
[0009] A graph 122 is the spectral 
characteristic of the infrared hght cut off 
filter which vapor-deposited a high 
refractive -index dielectric layer like Ti02, 
and 24 layers of Si02 or low 
refractive-index dielectric layers like 
MgF2 by turns on glass. The thickness of 
each dielectric layer of this infrared light 
cut-off filter is 225nm, and the 24th layer 
may be 105nm in order to press down the 
ringing of the spectral characteristic. 
[0010] In the infrared light cut off filter of 
12 layer membranes shown in a graph 

121, even if it is about 900nm with the 
lowest permeability, permeabihty 
remains 1% or more, and it is by no 
means suitable. Moreover, although the 
wavelength range of explanation which 
can obtain 10% or less of permeability for 
convenience is made into the standard of 
the range where the effect of infrared 
light removal reaches in this invention, it 
is 810nm to iOSOnm, and is narrow, and 
the infrared light cut off filter of the 12 
above-mentioned layer membranes of the 
removal effectiveness of the infrared light 
by the side of the hght is inadequate in 
especially this example. 

[0011] In the infrared light cut off filter of 
24 layer membranes shown in a graph 

122, the permeability in about 900nm is 
about 0.01%, and is good. However, it is 
790nm to 1040nm, and like the infrared 
light cutoff filter of the 12 
above-mentioned layer membranes, it is 
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narrow and the wavelength range where 
10% or less of permeability is obtained is 
not desirable. Moreover, since there are 
many number of layerses of an infrared 
light cut off filter, it is also accompanied 
by the difficulty on manufacture. During 
further prolonged use, it is influenced of 
environmental temperatxire or humidity, 
and there is also a trouble of also 
generating faults, such as film peeling, 
since there are many number of layerses. 
[0012] 

[Problem(s) to be Solved by the 
Invention] This invention aims at offer of 
the manuscript reader using the image 
formation optical system and it which can 
obtain a large dynamic range, without 
being influenced of infrared light, while 
having the optical property which fully 
removed the infrared light of the wide 
range wavelength range with the simple 
configuration, and was excellent also in 
dependability by setting up appropriately 
the spectral characteristic (transparency 
property) of an infrared Ught cut off filter 
established in image formation optical 
system, 

[0013] moreover , this invention aim at 
offer of the manuscript reader which can 
obtain a large dynamic range , without be 
influence of infrared light , while have 
the optical property which fully removed 
the infrared light of the wide range 
wavelength range with the simple 
configuration , and be excellent also in 
dependability by vapor-deposit the 



infrared light cut-off filter with which the 
spectral characteristics ( transparency 
property ) differ mutually to both sides of 
an optical member established into the 
optical path between a light source 
means and a reading means . 
[0014] 

[Means for Solving the Problem] Even if 
the infrared light cutoff filter is 
vapor-deposited by at least two lens sides 
among two or more lens sides of two or 
more of these lenses and the image 
formation optical system of invention of 
claim 1 does not have this ** in the image 
formation optical system which has two 
or more lenses, the infrared light cut-off 
filter vapor-deposited by two lens sides is 
characterized by the spectral 
characteristics differing mutually. 
[0015] The infrared light cut off filter 
with which invention of claim 2 was 
vapor-deposited by said at least two lens 
sides in invention of claim 1 has same 
quality of the material and order of 
vacuum evaporationo of the vacuum 
evaporationo film, and it is characterized 
by changing the mutual spectral 
characteristic by changing thickness. 
[0016] It is characterized by the infrared 
light cut off filter with which invention of 
claim 3 was vapor- deposited by said at 
least two lens sides in invention of claim 
1 being respectively vapor-deposited by 
both the lens side of the same lens among 
two or more lenses which constitute said 
image formation optical system. 
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[0017] The image formation optical 
system which has two or more lenses to 
which image formation of the image 
information of the manuscript 
illuminated by light source means by 
which the manuscript reader of invention 
of claim 4 illuminates a manuscript, and 
this light source means is carried out, 
And it sets to the manuscript reader 
which has the reading means arranged in 
the image formation location of this 
image formation optical system. The 
infirared light cut-off filter which the 
infrared light cut-off filter was 
vapor-deposited by at least two lens sides 
among two or more lens sides of two or 
more lenses which constitute this image 
formation optical system, and was 
vapor-deposited by two lens sides even if 
there was none of these ** is 
characterized by the spectral 
characteristics differing mutually. 
[0018] The infrared light cut off filter 
with which invention of claim 5 was 
vapor-deposited by said at least two lens 
sides in invention of claim 4 has same 
quality of the material and order of 
vacuum evaporationo of the vacuum 
evaporationo film, and it is characterized 
by changing the mutual spectral 
characteristic by changing thickness. 
[0019] It is characterized by the infrared 
light cut-off filter with which invention of 
claim 6 was vapor-deposited by said at 
least two lens sides in invention of claim 
5 being respectively vapor-deposited by 



both the lens side of the same lens among 
two or more lenses which constitute said 
image formation optical system. 
[0020] The image formation optical 
system which has two or more lenses to 
which image formation of the image 
information of the manuscript 
illuminated by light source means by 
which the manuscript reader of invention 
of claim 7 illuminates a manuscript, and 
this light source means is carried out, In 
the manuscript reader which has the A/D 
converter which changes the output 
signal from the reading means arranged 
in the image formation location of this 
image formation optical system, and this 
reading means When the infrared light 
cut-off filter is prepared in this image 
formation optical system and the number 
of bits of T and this A/D converter is set to 
n for the transmission in the infrared 
light field of this infrared light cut off 
filter, this transmission T is T<= 100/(2** 
(n-l)) (however, ** expresses a 
exponentiation.). 

It is characterized by the wavelength 
field with which are satisfied of the 
becoming conditions existing. 
[0021] For invention of claim 8, the 
permeability [ in / on invention of claim 7 
and / the infrared hght field of said 
infrared hght cut-off filter ] T is 
T<=100/(2**n). (however, ** expresses a 
exponentiation .) 

It is characterized by the wavelength 
field with which are satisfied of the 
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becoming conditions existing. 
[0022] Even if said infrared light cut off 
filter is vapor-deposited by at least two 
lens sides in claim 7 or invention of 8 
among two or more lens sides of two or 
more lenses which constitute said image 
formation optical system and invention of 
claim 9 does not have this **, the infrared 
light cut off filter vapor deposited by two 
lens sides is characterized by the spectral 
characteristics differing mutually. 
[0023] The infrared light cut oflf filter 
with which invention of claim 10 was 
vapor-deposited by said at least two lens 
sides in invention of claim 9 has same 
quality of the material and order of 
vacuum evaporationo of the vacuum 
evaporationo film, and it is characterized 
by changing the mutual spectral 
characteristic by changing thickness. 
[0024] It is characterized by the infrared 
light cut"off filter with which invention of 
claim 11 was vapor-deposited by said at 
least two lens sides in invention of claim 
10 being respectively vapor-deposited by 
both the lens side of the same lens among 
two or more lenses which constitute said 
image formation optical system. 
[0025] The image formation optical 
system which has two or more lenses to 
which image formation of the image 
information of the manuscript 
illuminated by light source means by 
which the manuscript reader of invention 
of claim 12 illuminates a manuscript, and 
this light source means is carried out, 



And it sets to the manuscript reader 
which has the reading means arranged in 
the image formation location of this 
image formation optical system. The 
infrared light cut off filter which the 
optical member is prepared into the 
optical path between this light source 
means and this reading means, and the 
infi-ared light cut-off filter is 
vapor- deposited by both sides of this 
optical member, and was vapor deposited 
by these both sides is characterized by 
the spectral characteristics differing 
mutually. 

[0026] The infi-ared light cut off filter 
with which invention of claim 13 was 
vapor-deposited by said both sides in 
invention of claim 12 has same quality of 
the material and order of vacuum 
evaporationo of the vacuum evaporationo 
film, and it is characterized by changing 
the mutual spectral characteristic by 
changing thickness. 

[0027] The image formation optical 
system which has two or more lenses to 
which image formation of the image 
information of the manuscript 
illuminated by light source means by 
which the manuscript reader of invention 
of claim 14 illuminates a manuscript, and 
this light source means is carried out, In 
the manuscript reader which has the A/D 
converter which changes the output 
signal from the reading means arranged 
in the image formation location of this 
image formation optical system, and this 
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reading means When the infrared light 
cut-off filter is prepared into the optical 
path between this light sovirce means and 
this reading means and the number of 
bits of T and this A/D converter is set to n 
for the transmission in the infrared light 
field of this infrared light cut-off filter, 
This permeability T is T<=100/(2** (n-l)) 
(however, ** expresses a exponentiation.). 
It is characterized by the wavelength 
field with which are satisfied of the 
becoming conditions existing. 
[0028] For invention of claim 15, the 
permeability [ in / on invention of claim 
14 and / the infrared hght field of said 
infi-ared Ught cut-off filter ] T is 
T<=100/(2**n). (however, ** expresses a 
exponentiation.) 

It is characterized by the wavelength 
field with which are satisfied of the 
becoming conditions existing. 
[0029] The infrared light cut off filter 
with which said infrared light cut-off 
filter is vapor deposited by both sides of 
the optical member arranged in the 
optical path between said light source 
means and the aforementioned reading 
means in claim 14 or invention of 15, and 
invention of claim 16 was vapor-deposited 
by these both sides is characterized by 
the spectral characteristics differing 
mutually. 

[0030] The infrared light cut off filter 
with which invention of claim 17 was 
vapor deposited by both sides of said 
optical member in invention of claim 16 



has same quality of the material and 
order of vacuum evaporationo of the 
vacuum evaporationo film, and it is 
characterized by changing the mutual 
spectral characteristic by changing 
thickness. 

[0031] A light source means by which the 
manuscript reader of invention of claim 
18 has two or more light sources from 
which the spectral characteristic differs 
mutually, In the manuscript reader which 
has the reading means arranged in the 
image formation location of the image 
formation optical system which has two 
or more lenses to which image formation 
of the image information of the 
manuscript illuminated by this light 
source means is carried out, and this 
image formation optical system Into the 
optical path between this light source 
means and this manuscript, the optical 
member which compounds the optical 
path of the flux of light emitted from 
these two or more light sources is 
prepared. The infrared light cut-off filter 
which the infrared light cut off filter is 
vapor deposited by both sides of this 
optical member, and was vapor-deposited 
by these both sides is characterized by 
the spectral characteristics differing, 
mutually. 

[0032] The infirared hght cut off filter 
with which invention of claim 19 was 
vapor deposited by both sides of said 
optical member in invention of claim 16 
has same quality of the material and 
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order of vacuum evaporationo of the 
vacuum evaporationo film, and it is 
characterized by changing the mutual 
spectral characteristic by changing 
thickness. 

[0033] invention of claim 20 •* invention 
of claim 18 - setting • the one light 
source among said two or more light 
sources - an infrared region the 
spectral characteristic - having -- **** 
this it is characterized by reflecting the 
flux of light emitted from the one light 
source in respect of one side of said 
optical member, and illuminating said 
manuscript. 

[0034] A light source means by which the 
manuscript reader of invention of claim 
21 has two or more light sources from 
which the spectral characteristic differs 
mutually The image formation optical 
system which has two or more lenses to 
which image formation of the image 
information of the manuscript 
illuminated by this light source means is 
carried out, In the manuscript reader 
which has the A/D converter which 
changes the output signal from the 
reading means arranged in the image 
formation location of this image 
formation optical system, and this 
reading means Into the optical path 
between this light source means and this 
manuscript, the optical member which 
compounds the optical path of the flux of 
light emitted firom these two or more light 
sources is prepared. When the number of 



bits of T and this A/D converter is set to n 
for the transmission of the synthesis in 
the infrared light field of the infrared 
light cut off filter which the infi-ared light 
cut off filter is vapor deposited by both 
sides of this optical member, and was 
vapor deposited by these both sides. The 
permeability T of this synthesis is 
T<=100/(2** (n-1)) (however, ** expresses 
a exponentiation.). 

It is characterized by the wavelength 
field with which are satisfied of the 
becoming conditions existing. 
[0035] The permeability T of the 
synthesis in the injfrared light field of the 
infirared light cut-off filter with which 
invention of claim 22 was vapor-deposited 
by both sides of said optical member in 
invention of claim 21 is T<=100/(2**n). 
(however, ** expresses a exponentiation.) 
It is characterized by the wavelength 
field with which are satisfied of the 
becoming conditions existing. 
[0036] The infi-ared light cut-off filter 
with which invention of claim 23 was 
vapor deposited by both sides of said 
optical member in claim 21 or invention 
of 22 is characterized by the spectral 
characteristics differing mutually 
[0037] The infrared light cut off filter 
with which invention of claim 24 was 
vapor deposited by both sides of said 
optical member in claims 21 and 22 or 
invention of 23 has same quality of the 
material and order of vacuum 
evaporationo of the vacuum evaporationo 
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film, and it is characterized by changing 
the mutual spectral characteristic by 
changing thickness. 

[0038] invention of claim 25 " invention 
of claim 21 " setting - the one light 
source among said two or more light 
sources - an infrared region the 
spectral characteristic having ■ **** -- 
this - it is characterized by reflecting the 
flux of light emitted from the one light 
source in respect of one side of said 
optical member, and illuminating said 
manuscript. 
[0039] 

[Embodiment of the Invention] 
[Operation gestalt l] drawing 1 is the 
important section schematic diagram of 
the operation gestalt 1 when applying to 
manuscript readers, such as a film 
scanner, about the image formation 
optical system of this invention. 
[0040] In this drawing, 10 is a 
manuscript reader. 2 is a light source 
means and consists of the fluorescent 
lamp. 5 is the manuscript (transparency 
manuscript) of transparency molds, such 
as a film, and the image information for 
read is formed. 

[0041] Image formation of 1 is carried out 
on the reading means side which is image 
formation optical system and mentions 
the image information of a manuscript 5 
later. The Ist forward lens 11, and the 
2nd forward lens 12 and the 3rd negative 
lens 13 are stuck on order fi-om a 
manuscript 5 side, the 1st lamination 



lens 21, diaphragm 17, the 4th negative 
lens 14, and the 5th forward lens 15 are 
stuck, and the image formation optical 

system 1 consists of the four six groups 
configuration of the 2nd lamination lens 
22 and the 6th forward lens 16. 
[0042] 18 is the 1st infrared light cut-off 
filter, has the spectral characteristic 
(transparency property) shown in graph 
18A of drawing 2 , and is vapor deposited 
by lens side 13A by the side of three line 
sensors 3 which the 3rd lens 13 mentions 
later. 

[0043] 19 is the 2nd infrared light cut off 
filter, has the spectral characteristic 
shown in graph 19A of drawing 2 , and is 
vapor-deposited by lens side 14A by the 
side of the manuscript 5 of the 4th lens 14. 
[0044] The this 1st and 2nd infrared light 
cut-off filter 18 and 19 is changing the 
mutual spectral characteristic by the 
quality of the material and the order of 
vacuum evaporationo of the vacuum 
e vapor ationo film being respectively the 
same so that it may mention later, and 
changing thickness. 

[0045] 3 is a reading means and consists 
of three so-called monolithic line sensors 
which have arranged three, line sensors 
(CCD) on the same substrate side so that 
it may become parallel mutually. In 
addition, on the three above-mentioned 
line sensor sides, the color filter 
(un -illustrating) of three colors of red (R), 
green (G), and blue (B) is prepared 
respectively. 
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[0046] In this operation gestalt, the 
reading field of the shape of-dimensional 
[ on the 5th page (film) of the manuscript 
of the transparency mold which is a read 
object in the flux of Ught from a 
fluorescent lamp 2 / 1 ] is illuminated, 
and image formation of the color picture 
information on the 5th page of this 
manuscript is carried out for a 
predetermined scale factor on the 3rd 
page of three monolithic line sensors 
according to the image formation optical 
system 1. And he is trying to read the 
two-dimensional image information on 
the 5th page of a manuscript one by one 
with three line sensors 3 by changing the 
relative position of a manuscript 5 and 
three line sensors 3, and moving a 
manuscript 5 perpendicularly (the 
direction of vertical scanning) to space 
with this operation gestalt. 
[0047] Drawing 2 is the explanatory view 
showing the spectral characteristic of 
synthesis obtained by carrying out the 
multiplication of the 1st and 2nd spectral 
characteristic and both of the infrared 
light cut off filters 18 and 19. 
[0048] The refractive index of the glass 
(lens) which becomes the base of the 1st 
and 2nd infrared light cut-off filter 18 
and 19 is 1.52. In this drawing, graph 
18A is the spectral characteristic of the 
1st infrared light cut-off filter 18 which 
vapor-deposited a high refractive-index 
dielectric layer like Ti02, and 12 layers of 
Si02 or low refractive -index dielectric 



layers like MgF2 by turns on glass. The 
thickness of each dielectric layer of this 
1st infrared light cut-off filter 18 is 
200nm, and the 12th layer may be lOOnm 
in order to press down the ringing of the 
spectral characteristic. In addition, this 
value is a characteristic value at the time 
of being premised on the beam of light 
which carries out vertical incidence to a 
base. 

[0049] Graph 19A is the spectral 
characteristic of the 2nd infrared light 
cut-off filter 19 which vapor-deposited a 
high refractive -index dielectric layer like 
Ti02, and 12 layers of Si02 or low 
refractive-index dielectric layers like 
MgF2 by turns on glass. The thickness of 
each dielectric layer of this 2nd infrared 
light cut-off filter 19 is 250nm, and the 
12th layer may be llOnm in order to 
press down the ringing of the spectral 
characteristic. 

[0050] Graph 20A is the spectral 
characteristic of synthesis obtained by 
carrying out the multiphcation of the 
spectral characteristic of the 1st and 2nd 
infrared light cut off filter 18 and 19. 
[0051] As this operation gestalt is shown 
in graph 20A of drawing 2 , the 
permeability in 900nm is as low as 0.3% 
enough, the wavelength range which can 
obtain 10% or less of permeability is 
710nm to llGOnm, and it has the features 
that the wavelength range is wide as 
compared with the conventional example 
mentioned above. Moreover, the number 
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of layers of the dielectric layer which 
constitutes the 1st and 2nd infrared light 
cut-off filter 18 and 19 is reduced by half 
as compared with the infrared light 
cut-off filter of 24 layer membranes 
respectively shown in said drawing 18 , 
and is suitable also from a viewpoint of 
dependability also in manufacture. 
[0052] Since the difference of whenever 
[ to the vacuum evaporationo side of a 
chief ray and a MAJINARU beam of light 
/ incident angle 1 is small in an about 17 
drawing lens side, it is [ the features 
referred to as being hard to be influenced 
of the angular dependence of the vacuum 
evaporationo film ] and is suitable for 
each lens sides 13A and 14A of the 3rd 
lens 13 and the 4th lens 14 like **** to 
vapor- deposit an infrared light cut-off 
filter respectively. 

[0053] Thus, the infrared light of the wide 
range wavelength range is fully 
removable with a simple configuration by 
vapor-depositing an infrared light cut-off 
filter to at least two lens sides among two 
or more lens sides of two or more lenses 
which constitute the image formation 
optical system 1 from this operation 
gestalt like ****, and setting up the 
infrared light cut-off filter 
vapor-deposited by two lens sides even if 
this ** could not be found so that the 
spectral characteristics may differ 
mutually. 

[0054] [Operation gestalt 2] drawing 3 is 
the important section schematic diagram 



of the operation gestalt 2 when applying 
to manuscript readers, such as a film 
scanner, about the image formation 
optical system of this invention. The 
same code number is given to the same 
element as the element shown in drawing 
1 in this drawing. 

[0055] A different point from the 
above-mentioned operation gestalt 1 in 
this operation gestalt is having 
vapor- deposited respectively the 1st and 
2nd infrared light cut-off filter 46 and 47 
with which the spectral characteristics' 
differ mutually in both the lens sides 42A 
and 42B of the 2nd lens 42 of the image 
formation optical system 31 which 
consists of three groups [ four ]. Other 
configurations and optical operations are 
the same as that of the operation gestalt 
1 and abbreviation, and, thereby, have 
acquired the same effectiveness. 
[0056] That is, in this drawing, 31 is 
image formation optical system and 
consists of the three four groups 
configuration of the lamination lens 49 
with which the 1st forward lens 41, the 
2nd negative lens 42, diaphragm 45, and 
the 3rd negative lens 43 and the 4th 
forward lens 44 were stuck on 5 order 
from the manuscript side. 
[0057] 46 is the 1st infrared light cut-off 
filter, has the spectral characteristic 
shown in graph 46A of drawing 4 , and is 
vapor-deposited by lens side 42A by the 
side of the manuscript 5 of the 2nd lens 
42. 
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[0058] 47 is the 2nd infrared light cut off 
filter, has the spectral characteristic 
shown in graph 47A of drawing 4 , and is 
vapor deposited by lens side 42B by the 
side of three line sensors 3 of the 2nd lens 
42. 

[0059] Generally it depends for the 
spectral characteristic of the vacuum 
evaporationo film also on the refractive 
index of the glass (lens) which becomes a 
base. Therefore, in vapor- depositing an 
infrared light cut-off filter to both the 
lens side of the same lens like this 
operation gestalt, a setup of the vacuum 
evaporationo film changes that it is easy 
also under the constraint referred to as 
making the same combination of the 
vacuum evaporationo ingredient which 
constitutes two infrared light cut-off 
filters. Vacuum evaporationo conditions, 
such as a degree of vacuum required at 
the time of vacuum evaporationo, change 
with vacuum evaporationo ingredients. 
Therefore, it may be necessary to prepare 
vacuum evaporationo equipment which is 
different for every vacuum evaporationo 
film corresponding to it depending on the 
case. Considering the un-arranging, this 
operation gestalt which can make 
combination of a vacuum evaporationo 
ingredient the same is suitable. 
[0060] Drawing 4 is the explanatory view 
showing the overall characteristic 
acquired by carrying out the 
multiplication of the 1st and 2nd spectral 
characteristic and both of the infrared 



light cut off filters 46 and 47. 
[0061] The refractive index of the glass 
(lens) which becomes the base of the 1st 
and 2nd infrared light cut-off filter 46 
and 47 is 1.52. In this drawing, graph 
46A is the spectral characteristic of the 
1st infrared light cut off filter 46 which 
vapor-deposited a high refractive-index 
dielectric layer like Ti02, and 12 layers of 
Si02 or low refractive-index dielectric 
layers like MgF2 by turns on glass. This 
1st infrared light cut-off filter 46 is the 
same as that of spectral characteristic 
ISA of the 1st infrared light cut-off filter 
shown by said drawing 2 , the thickness 
of each of that dielectric layer is 200nm, 
and the 12th layer is lOOnm. 
[0062] Graph 47A is the spectral 
characteristic of the 2nd infrared light 
cut-off filter 47 which vapor-deposited a 
high refractive -index dielectric layer like 
Ti02, and 12 layers of Si02 or low 
refractive-index dielectric layers like 
MgF2 by turns on glass. This 2nd 
infrared light cut off filter 47 is the same 
as that of the spectral characteristic 121 
of the infrared cut off filter shown by said 
dra wing 18 , the thickness of each of that 
dielectric layer is 225nm, and the 12th 
layer is 105nm. 

[0063] Graph 48A is the spectral 
characteristic of synthesis obtained by 
carrying out the multiplication of the 
spectral characteristic of the 1st and 2nd 
infrared light cut-off filter 46 and 47. 
[0064] As this operation gestalt is shown 
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in graph 48A of drawing 4 , the 
permeahility in 900nm is as low as 0.1% 
enough, and in 860nm, it is 0.06% of 
permeability. The wavelength range 
which can obtain 10% or less of 
permeability is 710nm to lOSOnm, and 
has the features said that the wavelength 
range is wide. 

[0065] [Operation gestalt 3] The 
operation gestalt 3 of this invention is 
explained below. 

[0066] A different point from the 
above-mentioned operation gestalt 2 in 
this operation gestalt is having 
vapor-deposited respectively the 1st 
[ which was shown in the operation 
gestalt 2 ], different 1st [ from the 
spectral characteristic of the 2nd infrared 
light cut-off filter 46 and 47 ], and 2nd 
infrared light cut off filter 51 and 52 
(un -illustrating) to both the lens side of 
the same lens. Other configurations and 
optical operations are the same as that of 
the operation gestalt 2 and abbreviation, 
and, thereby, have acquired the same 
effectiveness. 

[0067] That is, drawing 5 is the 
explanatory view showing the spectral 
characteristic of synthesis obtained by 
carrying out the multiplication of the 1st 
and 2nd spectral characteristic and both 
of the infrared light cut off filters 51 and 
52. 

[0068] The refractive index of the glass 
(lens) which becomes the base of the 1st 
and 2nd infrared light cut off filter 51 



and 52 is 1.52. In this drawing, graph 
51 A is the spectral characteristic of the 
1st infrared light cut off filter 51 which 
vapor-deposited a high refractive-index 
dielectric layer like Ti02, and 12 layers of 
Si02 or low refractive index dielectric 
layers like MgF2 by turns on glass. This 
1st infrared light cut off filter 51 is the 
same as that of the spectral characteristic 
121 of the infrared cut off filter shown by 
said drawing 18 , the thickness of each of 
that dielectric layer is 225nm, and the 
12th layer is 105nm. 

[0069] Graph 52A is the spectral 
characteristic of the 2nd infrared light 
cut-off filter 52 which vapor-deposited a 
high refractive "index dielectric layer like 
Ti02, and 12 layers of Si02 or low 
refractive -index dielectric layers like 
MgF2 by turns on glass. This 2nd 
infrared light cut-off filter 52 is the same 
as that of spectral characteristic 19A of 
the 2nd infrared cut off filter 19 shown by 
said drawing 2 , the thickness of each of 
that dielectric layer is 250nm, and the 
12th layer is llOnm. 

[0070] Graph 53A is the spectral 
characteristic of synthesis obtained by 
carrying out the multiplication of the 
spectral characteristic of the 1st and 2nd 
infrared light cut-off filter 51 and 52. 
[0071] As this operation gestalt is shown 
in graph 53A of drawing 5 , the 
permeability in 900nm is as low as 0.1% 
enough, and in 860nm, it is 0.06% of 
permeability. The wavelength range 
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which can obtain 10% or less of 
permeability is SOOnm to llGOnm, and 
has the featxires said that the wavelength 
range is wide. 

[0072] [Operation gestalt 4] drawing 6 is 
the important section schematic diagram 
of the operation gestalt 4 when applying 
to manuscript readers, such as a film 
scanner, about the image formation 
optical system of this invention. The 
same code number is given to the same 
element as the element shown in drawing 
1 in this drawing, and 4 is an A/D 
converter and has changed the analog 
signal (analog information) from three 
line sensors into the digital signal (digital 
information) through an operational 
amplifier (un- illustrating). 
[0073] A different point from the 
above-mentioned operation gestalt 1 in 
this operation gestalt is having also set 
up number-of bits n of A/D converter 4 in 
consideration of the spectral 
characteristic (spectral characteristic of 
synthesis obtained by carrying out the 
multiplication of the spectral 
characteristic of the 1st and 2nd infrared 
light cut off filter 18 and 19) in the 
infrared light field of an infrared light 
cut-off filter in the manuscript reader 50 
containing A/D converter 4. For example, 
when number-of-bits n of A/D converter 4 
is n= 8, the digital output from A/D 
converter 4 has the number of gradation 
of 256 calculated by 2**8, (In addition, ** 
expresses a exponentiation.) It is 1024 



gradation if number-of-bits n is n= 10. 
The permeability of the infi-ared light 
cut-off filter in a light field is a numeric 
value near 100%. When this is expressed 
with a 2** n th order tone, as for the 
permeability of the infrared light which is 
harmful light, it is desirable that it is 1 or 
less gradation. The permeability T in the 
infi^ared light field of the infi-ared light 
cut off filter in this operation gestalt if 
this is expressed with permeability is 

T<=100/(2**n) (1) 

What is necessary is just to set up so that 
the wavelength field with which are 
satisfied of the becoming conditions may 
exist. 

[0074] In addition, the infrared light field 
of an infi*ared light cut-off filter is within 
the limits to the wavelength of 710nm - 
1160nm here. 

[0075] For example, when number of-bits 
n uses the A/D converter of n= 8 (100/256), 
it is %, i.e., about 0.4%, and in the case 
where number of bits n is n= 10, it is %, 
i.e., about 0.1%, (100/1024). By setting up 
the permeability T in the infirared light 
field of an infrared light cut off filter so 
that this conditional expression (l) may 
be satisfied, most effects of the infrared 
light in the output from A/D converter 4 
can be disregarded. 

[0076] By the way, in an actual 
manuscript reader, the component on 
CCD or other electronic circuitries 
becomes a cause, and the analog output 
of CCD is overlapped on a noise 



component. The permeability T in the 
infrared light field of the 
above-mentioned infrared light cut-off 
filter if it takes into consideration the 
effect of the infrared light of these and 
equivalent extent being permissible if it 
generally says, and usually permitting 
the about I bit noise component is 

T<=100/(2**(n-l)) (2) 

What is necessary is just to set up so that 
the wavelength field with which are 
satisfied of the becoming conditions may 
exist. 

[(X)77] For example, when number-of-bits 
n uses A/D converter 4 of n= 8 (100/128), 
it is %, i.e., about 0.8%, and in the case 
where number-of-bits n is n= 10, it is %, 
i.e., about 0.2%, (100/512). By setting up 
the permeability T in the infirared light 
field of an infi-ared light cut-off filter so 
that this conditional expression (2) may 
be satisfied, the effect of the infrared 
light in the output from A/D converter 4 
is substantially satisfactory. 
[0078] without it creates the infrared 
cut-off filter which has a property [ spec, 
exaggeratedly in vain ] by manufacturing 
the manuscript reader 50 so that it may 
be satisfied with this operation gestalt of 
the above-mentioned conditional 
expression (l) or conditional expression 
(2) *- therefore -- being cheap (simple) - a 
manuscript reader can be manufactured. 
[0079] In addition, although two infrared 
light cutoff filters with which the 
spectral characteristics differ mutually in 
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this operation gestalt were used, one is 
sufficient if said conditional expression 
(l) or conditional expression (2) is 

satisfied. 

[0080] [Operation gestalt 5] drawing 7 is 
the important section schematic diagram 
of the operation gestalt 5 when applying 
to manuscript readers, such as a film 
scanner, about the image formation 
optical system of this invention. The 
same code number is given to the same 
element as the element shown in drawing 

3 and drawing 6 in this drawing. 

[0081] A different point from the 
above-mentioned operation gestalt 4 in 
this operation gestalt is having 
vapor-deposited respectively the 1st and 
2nd infrared light cut-off filter 46 and 47 
with which the spectral characteristics' 
differ mutually in both the lens sides 42A 
and 42B of the 2nd lens 42 of the image 
formation optical system 31 which 
consists of three groups [ four ]. Other 
configurations and optical operations are 
the same as that of the operation gestalt 

4 and abbreviation, and, thereby, have 
acquired the same effectiveness. 

[0082] That is, the 1st and 2nd infrared 
light cut off filter 46 and 47 with which 
the spectral characteristics differ 
mutually in this operation gestalt in both 
the lens sides 42A and 42B of the 2nd 
lens 42 of the image formation optical 
system 31 was vapor- deposited 
respectively, and the permeability T in 
the infrared light field of an infrared light 
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cut'off filter is set up so that conditional 
expression (l) or conditional expression 
(2) may be satisfied like the 
above-mentioned operation gestalt 4. 
This has acquired the same effectiveness 
as the operation gestalt 4. 
[0083] [Operation gestalt 6] drawing 8 is 
the important section schematic diagram 
of the manuscript reader of the operation 
gestalt 6 of this invention. The same code 
number is given to the same element as 
the element shown in drawing 1 in this 
drawing. 

[0084] A different point from the 
above-mentioned operation gestalt 1 in 
this operation gestalt is having 
vapor-deposited respectively the 1st and 
2nd infrared light cut off fQter 71 and 72 
with which the spectral characteristics 
which arrange the parallel monotonous 
glass 75 as an optical member in the 
optical path between a manuscript 5 and 
the image formation optical system 1, 
and are shown in drawing 1010 to the 
both sides differ mutually. Other 
configurations and optical operations are 
the same as that of the operation gestalt 
1 and abbreviation, and, thereby, have 
acquired the same effectiveness. 
[0085] That is, in this operation gestalt, 
parallel monotonous glass 75 has been 
arranged in the optical path between a 
manuscript 5 and the image formation 
optical system 1, and the spectral 
characteristic shown in the both sides at 
drawing 10 has vapor-deposited 



respectively the 1st and 2nd mutually 
different infirared light cut-off filter 71 
and 72. This has acquired the same 
effectiveness as the operation gestalt 1. 
[0086] In addition, drawing 10 is the 
explanatory view showing the overall 
characteristic acquired by carrying out 
the multiplication of the 1st and 2nd 
spectral characteristic and both of the 
infirared light cut off filters 71 and 72. 
[0087] The refractive index of the glass 
which becomes the base of the 1st and 
2nd infrared light cut-off filter 71 and 72 
is 1.52. In this drawing, graph 71Ais the 
spectral characteristic of the 1st infrared 
light cut-off filter 71 which 
vapor-deposited a high refractive -index 
dielectric layer like Ti02, and 12 layers of 
Si02 or low refractive-index dielectric 
layers like MgF2 by turns on glass. This 
1st infrared light cut off filter 71 is the 
same as that of spectral characteristic 
18A of the 1st infrared hght cut-off filter 
shown by said drawing 2 , the thickness 
of each of that dielectric layer is 200nm, 
and the 12th layer is lOOnm. 
[0088] Graph 72A is the spectral 
characteristic of the 2nd infi*ared light 
cut-off filter 72 which vapor-deposited a 
high refractive -index dielectric layer like 
Ti02, and 12 layers of Si02 or low 
refiractive -index dielectric layers like 
MgF2 by turns on glass. This 2nd 
infi*ared light cut-off filter 72 is the same 
as that of spectral characteristic 19A of 
the 2nd infrared cut-off filter shown by 
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said drawing 2 , the thickness of each of 
that dielectric layer is 225nm, and the 
12th layer is 105nm. 

[0089] Graph 73A is the spectral 
characteristic of synthesis obtained by 
carrying out the multiplication of the 
spectral characteristic of the 1st and 2nd 
infrared light cut-off filter 71 and 72. 
[0090] As this operation gestalt is shown 
in graph 73A of drawing 10 , the 
permeability in 900nm is as low as 0.1% 
enough, and in 860nm, it is 0.06% of 
permeability. The wavelength range 
which can obtain 10% or less of 
permeability is 710nm to lOSOnm, and 
has the features said that the wavelength 
range is wide. 

[0091] [Operation gestalt 7] drawing 9 is 
the important section schematic diagram 
of the manuscript reader of the operation 
gestalt 7 of this invention. The same code 
number is given to the same element as 
the element shown in drawing 3 in this 
drawing. 

[0092] A different point from the 
above-mentioned operation gestalt 2 in 
this operation gestalt is having 
vapor-deposited respectively the 1st and 
2nd infrared light cut off filter 71 and 72 
with which the spectral characteristics 
which arrange the parallel monotonous 
glass 85 as an optical member in the 
optical path between the light source 
means 2 and a manuscript 5, and are 
shown in the both sides at drawing 10 R> 
0 differ mutually. Other configurations 



and optical operations are the same as 
that of the operation gestalt 2 and 
abbreviation, and, thereby, have acquired 
the same effectiveness. 
[0093] That is, in this operation gestalt, 
parallel monotonous glass 85 has been 
arranged in the optical path between the 
light source means 2 and a manuscript 5, 
and the spectral characteristic shown in 
the both sides at drawing 10 has 
vapor-deposited respectively the 1st and 
2nd mutually different infrared light 
cut-off filter 71 and 72. This has acquired 
the same effectiveness as the operation 
gestalt 2. 

[0094] [Operation gestalt 8] drawing 11 is 
the important section schematic diagram 
of the manuscript reader of the operation 
gestalt 8 of this invention. The same code 
number is given to the same element as 
the element shown in drawing 6 R> 6 in 
this drawing. 

[0095] A different point from the 
above-mentioned operation gestalt 4 in 
this operation gestalt is having 
vapor-deposited respectively the 1st and 
2nd infrared light cut off filter 71 and 72 
with which the spectral characteristics 
which arrange the parallel monotonous 
glass 75 as an optical member in the 
optical path between a manuscript 5 and 
the image formation optical system 1, 
and are shown in drawing 10 10 to the 
both sides differ mutually. Other 
configurations and optical operations are 
the same as that of the operation gestalt 
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4 and abbreviation, and, thereby, have 
acquired the same effectiveness. 
[0096] That is, in this operation gestalt, 
parallel monotonous glass 75 has been 
arranged in the optical path between a 
manuscript 5 and the image formation 
optical system 1, and the 1st and 2nd 
infrared light cut off filter 71 and 72 with 
which the spectral characteristics shown 
in the both sides at drawing 10 differ 
mutually was vapor- deposited 
respectively, and the permeabihty T in 
the infrared light field of an infrared light 
cut off filter is set up so that conditional 
expression (l) or conditional expression 
(2) may be satisfied like the 
above-mentioned operation gestalt 4. 
This has acquired the same effectiveness 
as the operation gestalt 4. 
[0097] [Operation gestalt 9] drawing 12 is 
the important section schematic diagram 
of the manuscript reader of the operation 
gestalt 9 of this invention. The same code 
number is given to the same element as 
the element shown in drawing 7 R> 7 in 
this drawing. 

[0098] A different point from the 
above-mentioned operation gestalt 5 in 
this operation gestalt is having 
vapor- deposited respectively the 1st and 
2nd infrared Ught cut off filter 71 and 72 
with which the spectral characteristics 
which arrange the parallel monotonous 
glass 85 as an optical member in the 
optical path between the light source 
means 2 and a manuscript 5, and are 



shown in the both sides at drawing 10 R> 
0 differ mutually. Other configurations 
and optical operations are the same as 
that of the operation gestalt 5 and 
abbreviation, and, thereby, have acquired 
the same effectiveness. 
[0099] That is, in this operation gestalt, 
parallel monotonous glass 85 has been 
arranged in the optical path between the 
light source means 2 and a manuscript 5, 
and the 1st and 2nd infrared light cut-off 
filter 71 and 72 with which the spectral 
characteristics shown in the both sides at 
drawing 10 differ mutually was 
vapor-deposited respectively, and the 
permeability T in the infrared light field 
of an infrared light cut-off filter is set up 
so that conditional expression (l) or 
conditional expression (2) may be 
satisfied like the above-mentioned 
operation gestalt 5. This has acquired the 
same effectiveness as the operation 
gestalt 5. 

[0100] [Operation gestalt 10] drawing 13 
is the important section schematic 
diagram of the manuscript reader oi the 
operation gestalt 10 of this invention, and 
shows the vertical- scanning sectional 
view (the direction of a short hand of 
CCDS) of optical system. The same code 
number is given to the same element as 
the element shown in drawing 9 in this 
drawing. 

[OlOl] A different point from the 
above-mentioned operation gestalten 6 
and 7 in this operation gestalt is 
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constituted from the two light sources, 
the 1st and the 2nd, 201,202 from which 
die spectral characteristic which shows 
the light source means 200 to drawing 15 
differs mutually. The parallel plates (for 
example, beam splitter etc.) 95 as an 
optical member for compounding the 
optical path of the flux of light emitted 
from this 1st and 2nd light source 
201,202 in the optical path between this 
1st and 2nd light source 201,202 and 
manuscript 5 are arranged. The spectral 
characteristic shown in both sides of the 
parallel plate 95 at said drawing 10 is 
having vapor-deposited respectively the 
1st and 2nd mutually different infrared 
light cut off filter 71 and 72. Other 
configurations and optical operations are 
the same as that of the operation 
gestalten 6 and 7 and abbreviation, and, 
thereby, have acquired the same 
effectiveness. 

[0102] That is, in this drawing, 200 is a 
light source means and has the two light 
sources, the 1st and the 2nd, 201,202 
from which the spectral characteristic 
differs mutually. The dominant 
wavelength consists of iRED (infrared 
emitting diode) whose 2nd light source 
202 in this operation gestalt is the light 
source which has the spectral 
characteristic in an infi'ared region and 
whose metaphor is 880nm. 95 is an 
parallel plate as an optical member, is 
arranged in the optical path between the 
1st and 2nd light source 201,202 and a 



manuscript 5, and is compounding the 
optical path of the flux of light emitted 
fi-om this 1st and 2nd light source 
201,202. With this operation gestalt, the 
spectral characteristic shown in both 
sides of the parallel plate 95 at said 
drawing 10 has vapordeposited 
respectively the 1st and 2nd mutually 
different infirared light cut off filter 71 
and 72. 

[0103] In addition, drawing 15 is the 
explanatory view having shown the 
spectral characteristic of the 1st light 
source 201, and the spectral 
characteristic of the 2nd light source 202, 
203 is the spectral characteristic of the 
2nd light source 202, and 204 is the 
spectral characteristic of the 1st light 
source 201. 

[0104] The flux of hght emitted from the 
1st light so\u:ce 201 in this operation 
gestalt penetrates both sides of the 
parallel plate 95, and irradiates a 
manuscript 5. At this time, unnecessary 
infrared light was cut with the 1st and 
2nd infrared light cut off filter 71 and 72, 
and has acquired the same effectiveness 
as each above-mentioned operation 
gestalten 6 and 7. 

[0105] On the other hand, it is reflected 
in the field where the 2nd infrared light 
cut-off filter 71 of the parallel plate 95 
was vapor-deposited, and the flux of light 
emitted from the 2nd light source 202 
which has the spectral characteristic in 
an infrared region irradiates a 
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manuscript 5. 

[0106] This 2nd light source 202 is used 
as the light source for detecting the crack 
attached to dust and manuscript sides, 
such as dust which exists on the 5th page 
of a manuscript. In addition, what is 
necessary is just to carry out using the 
well-known technique proposed, for 
example by JP,6-78992,B as an approach 
of detecting dust, a crack, etc. on a 
manuscript side using infrared light. 
While reading a common object image by 
the optoelectric transducer using the 1st 
filter which penetrates the light of 
specific wavelength in this official report, 
and the 2nd filter which penetrates the 
light except visible of specific wavelength, 
the contaminant on optical system and a 
film manuscript, the location of a blemish, 
etc, are detected with the detection 
means based on the image information 
read in this optoelectric transducer. 
[0107] Thus, with this operation gestalt, 
by using the parallel plate with which the 
infrared light cut-off filter was 
vapor-deposited by optical-path 
composition of the flux of Ught emitted 
from two or more light sources, while 
being able to simplify the configiuration of 
the whole equipment, it became possible 
to cut unnecessary infrared light 
effectively, and this has attained high 
definition-ization of a reading image. 
[0108] [Operation gestalt 11] drawing 14 
is the important section schematic 
diagram of the operation gestalt 11 of the 



manuscript reader of this invention, and 
shows the vertical- scanning sectional 
view (the direction of a short hand of 
CCD3) of optical system. The same code 
number is given to the same element as 
the element shown in drawing 12 and 
drawing 13 in this drawing. 
[0109] A different point from the 
above-mentioned operation gestalten 8 
and 9 in this operation gestalt The light 
source means 200 is constituted from the 
two light soturces, the 1st and the 2nd, 
201,202 from which the spectral 
characteristic differs mutually as shown 
in drawing 15 . The parallel plates (for 
example, beam splitter etc.) 95 as an 
optical member for compounding the 
optical path of the flxix of light emitted 
from this 1st and 2nd light source 
201,202 in the optical path between this 
1st and 2nd light source 201,202 and 
manuscript 5 are arranged. The spectral 
characteristic shown in both sides of the 
parallel plate 95 at drawing 10 is having 
vapor-deposited respectively the 1st and 
2nd mutually different infrared light 
cutoff filter 71 and 72. Other 
configurations and optical operations are 
the same as that of the operation 
gestalten 8 and 9 and abbreviation, and, 
thereby, have acquired the same 
effectiveness. 

[Olio] Namely, in this operation gestalt, a 
light source means is constituted from 
the two light sources, the 1st and the 2nd, 
201,202 from which the spectral 
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characteristic differs mutually. The 
parallel plates (for example, beam 
splitter etc,) 95 as an optical member for 
compoundiag the optical path of the flux 
of light emitted from this 1st and 2nd 
light source 201,202 in the optical path 
between this 1st and 2nd light source 
201,202 and manuscript 5 are arranged. 
The 1st and 2nd infrared light cut*off 
filter 71 and 72 with which the spectral 
characteristics shown in both sides of the 
parallel plate 95 at drawing 10 differ 
mutually is vapor-deposited respectively. 
The permeability T in the infrared light 
field of an infrared light cut-off filter 
(spectral characteristic of synthesis 
obtained by carrying out the 
multiplication of the spectral 
characteristic of the 1st and 2nd infrared 
light cut-off filter 71 and 72) is set up so 
that conditional expression (l) or 
conditional expression (2) may be 
satisfied like the above-mentioned 
operation gestalten 4 and 5. This has 
acquired the same effectiveness as the 
operation gestalten 8 and 9. 
[01 11] With this operation gestalt, the 
flux of light emitted from the 1st light 
source 201 as well as said operation 
gestalt 10 penetrates both sides of the 
parallel plate 95, and irradiates a 
manuscript 5. At this time, unnecessary 
infrared light is cut with the 1st and 2nd 
infrared light cut off filter 71 and 72. On 
the other hand, it is reflected in the field 
where the 2nd infrared light cut-off filter 



71 of the parallel plate 95 was 
vapor-deposited, and the flux of light 
emitted firom the 2nd light source 202 
which has the spectral characteristic in 
an infrared region irradiates a 
manuscript. 

[0112] In addition, although the 
manuscript reader using a transparency 
manuscript like a film scanner was 
explained in each operation gestalt, also 
in the manuscript reader using a 
reflection copy like an image scanner, it is 
applicable, for example. 
[0113] Moreover, the lens configuration of 
image formation optical system can apply 
not only the lens configuration shown in 
each operation gestalt but other lens 
configurations like the operation gestalt 
of the above-mentioned [ this invention ]. 
[0114] 

[Effect of the Invention] The image 
formation optical system of a simple 
configuration of that a large dynamic 
range can be obtained and the 
manuscript reader using it can be 
attained without according to this 
invention, being able to have the optical 
property which could fully remove the 
infirared hght of the wide range 
wavelength range with the simple 
configuration, and was excellent also in 
dependability by setting up appropriately 
the spectral characteristic of an infrared 
light cut-off filter established in image 
formation optical system like the 
above-mentioned, and being fiurther 
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influenced of infrared light. 
[0115] Moreover, by vapor-depositing the 
infrared light cut-off filter with which the 
spectral characteristics differ mutually to 
both sides of an optical member which 
were established into the optical path 
between a light source means and a 
reading means like the above-mentioned 
according to this invention The 
manuscript reader of a simple 
configuration of that a large dynamic 
range can be obtained can be attained 
without being able to have the optical 
property which could fully remove the 
infirared Ught of the wide range 
wavelength range with the simple 
configuration, and was excellent also in 
dependability, and being further 
influenced of infrared light. 
<BR> 
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[Brief Description of the Drawings] 
[Drawing l] The important section 
schematic diagram of the operation 
gestalt 1 of this invention 
[Drawing 2l The spectral characteristic 
Fig. of the infi-ared cut-off filter shown in 
drawing 1 

[Drawing 3] The important section 
schematic diagram of the operation 
gestalt 2 of this invention 



[Drawing 4l The spectral characteristic 
Fig. of the infrared cut-off filter shown in 
drawing 3 

[Drawing 5l The spectral characteristic 

Fig. of the infrared cut-off filter of the 

operation gestalt 3 of this invention 

[Drawing 6l The important section 

schematic diagram of the operation 

gestalt 4 of this invention 

[Drawing 7] The important section 

schematic diagram of the operation 

gestalt 5 of this invention 

[Drawing 8l The important section 

schematic diagram of the operation 

gestalt 6 of this invention 

[Drawing 9l The important section 

schematic diagram of the operation 

gestalt 7 of this invention 

[Prawing 10] Drawing 8 , the spectral 

characteristic Fig. of the infrared cut off 

filter shown in drawing 9 

[Drawing 111 The important section 

schematic diagram of the operation 

gestalt 8 of this invention 

[Drawing 121 The important section 

schematic diagram of the operation 

gestalt 9 of this invention 

[Drawing 13l The important section 

schematic diagram of the operation 

gestalt 10 of this invention 

[Drawing 14] The important section 

schematic diagram of the operation 

gestalt 11 of this invention 

[Drawing 15l Drawing 13 , the spectral 

characteristic Fig. of the 1st and 2nd 

light source shown in drawing 14 



fPrawing 16l The important section 
schematic diagram of the conventional 
manuscript reader 

[Drawing 17l The explanatory view for 
explaining the spectral characteristic of a 
fluorescent light and CCD sensibility 
[Drawing I8l The spectral characteristic 
Fig. of the conventional infrared cut off 
filter 

[Description of Notations] 

1 31 Image formation optical system 

2 Light Source Means 

3 Reading Means 
4A/D Converter 

5 Manuscript (Film) 

10, 40, 50, 60 Manuscript reader 

70, 80, 90,100,110,120 Manuscript reader 

18 46 1st infrared cut-off filter 

19 47 2nd infrared cut off filter 
75, 85, 95 Optical member 

71 1st Infrared Cut off Filter 

72 2nd Infrared Cut off Filter 
200 Light Source Means 

201 1st Light Source 
202 2nd Light Source 
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[0 0 3 41 is*3S2 1 (o^mnnmwMmm.\-t. 9t% 

Tgl00/'(2**(n-l)) UflL.. 
) 

[0 0 3 51 Ii5}t«2 2<O^I^»±li*^2 lO^e^ldio 

T^100/(2**n) (mUs 
^m^mi^ir, ) 

[0 0 3 61 if *5 2 3 ro^PJfiif *i5 2 1 3i(± 2 2 t75 
[00 3 71 IS*^ 2 4 <D^BJll|»*Ii 2 K 2 2 Xti 



m9\-%i3v vy ^ /v9-\±mmm<ountmmm1^^wi- 
[00 3 81 ii*JS 2 5 (D^mtn^m 2 1 (D^BJlCjS 

10 [00391 

[ 0 0 4 0 1 PliaiC*Jl 1 O »il^«5^K^B-e*)5. 
[0 04 11 1 tm^yt^mxh ?) . mm 5 WM^tt« 

20 n-tmm5mA^bm\^iE<Dmi u:^xi i, iE<D^2U' 

V'Xl 2 i::ft<0||3 Ui^Xl 3 tjJSflA $*IT^1 
!9 l/^-X 2 1, ^"917, M<DW^ 4 W>X 1 

4 tiEcD^S U>Xl 5 i;6SMt)-a-i:3$tuT^2(DS£t? 
-a-*:>-ti:^>'X2 2, -e LTEcDlSe u-^-Xl 6cD4i^6 

[0 0 4 2] 1 8ti^lC05^^?t;t'.y T-fc 

^L, ^3 U'>'Xl 3cD^x6-t--5 3 v-f >'-fe>'1^-3^|lJ 
©Ui^Xffil 3 A}w||^$HTI/>5, 
30 [0 0 4 3] 1 9(1||2CD5^^^* ■;/ h7w/Ui? — -e*) 
t), 1112 (Di^^ 7 1 9A\C^ir^7^%^'l±imL. m4 U 
VXl 4(0iS»i5ffl!l<OW>'XEl 4AlC^«$ixTV^ 
5o 

[0 0 4 4] rcD^K Il2 0#^1-7t;* s/ h^^/Ui? — 
18. 1 9tt^5&-r5J:5(c^*ig«)«o«Ki||««S 

[0 0 4 5] 3 fiiSSl^iaT'fc t) , 3o(Dy4 yiryD- 
- (CCD) SrSi,>f^¥tf t/£5J: 5f:ils)-£Sffi±J;i 

40 BBSufe, mas*/ y v's'^'jfcs^'f v-fev-ij— iufig 

(R) . m (.G) . ^ (B) 0 3fe<Dfe7-f/l'^- 
[0 0 4 6] :^mMmm\Zi^\>^X^t/tiT2A^h(O^MX 

^Sr^^^^^ 1 fcj: t)^/ y -> .x^>i3 ^-r >ir:/i^ 
-3ffi±Jc^3£<Dfg^-Cigffe$-ti:Tl''5o -t-L.TJ!Siffi!5 
i: 3 7'^'>^r>'1^-3^:(Dte^^^4B^^^t;$ii:T, 

so lfe?^^T'«±j®|g5Sr«ftffiic*j-UTfiii::^ifi) (iijjfes:/^ 
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iSlfettSSr 3 7^ 3 T->U!feSEii-5 J; 5 LT 

[004 7] m 2 »1S 1 . M 2 cD/TiS^Tt;^ y h 7 ^ /\^^ 
-18. 1 9Wi>^#14SU!ii5*^^»LT»btuSi^, 

[0 0 4 81 mi. m2<r>m9[-%-fJ y 
8, I 9<r>mm^^i^^=7:^ (w>'X) offi^^tti. 
52-e*)5. llllll»c*}v^T^77 1 8 Af±;*f7;^©±{c: 

m^iSii02<o X 0 fi^mfxm^^wm si02 1 l. < f± 
\i^2<^xofi^mmmmm.^m^^mz i 2S^«Lfc 

JKfffi2 0 0ninT**)9. 1 2jggf4:J^3t<|#'ttro y V-^lf 
i^^S-^^^L^fci^f;: 1 0 0 nmi: LT</^-5o CIO 

[00491 7 1 9 Att;tf 7^O±{Cfi»J;ttfTi02O 
<t 5 'tCiSffitfT^Kfl;<*:g t . Si02 1, L < «MgF2<0 J: 5 ''i 
iSja*f*Sim«:^S:3SSlc: l 2^^« t;^^^ 2 o#41-3t 
9(D^fft^m-Chio r com 2(75* 
^l-^t* S/ K 7 ^ /Wi? - 1 9 (^#^^i^SC>M;¥(± 2 5 0 
nm-X^fct). 1 2gg»4^>3t#tt<0!; Vdfv^SrJf 

1 1 0 nmi: LTV^5o 
[0 0 5 01 ^772 0Af±^l, ^2(r>^9^%iJvY 

[00 5 1] *ll^£?i^flg^w4b•l,^T^4IH2Wi/7 7 2 OA 
|;i^i-J:5»C9 0 OnmlCfcJI-^gia^dO. 3%i: + 
^)-iS< . 1 0%J£JlTw;iil*5r#bix.5iS®®ia;JiS 7 1 
0 n m*»e> 1 1 6 0 n mX?*? •? , -^-tO^SfttglKimixE L 

1, ^2(0#^1-Jt;*«> K7-<>a'i5'-l 8, 1 9 Sr^fig-f- 
5^m^SCOg^f±«-'«rfi1r|501 8{C.T:Lfc2 4gM<r? 

[0 0 5 2] iK!3 1 7J5«g(D^>'Xffi^c:*^l^TI4i3tita 

l/''0-e, ±xgW$Q<,:^3 UV-Xl 3^1/^4 U>Xl 4 
O^UV-Xigl 3 A. 1 4AJc:#.*#^1-^* 

[0 0 6 3] wOJ: 5{c*ll:ffi?i^«T'»4±i!i(D$o<S$te 
1 S:«;5S;-f-5^l^<?? u vx©^|gc<o ui^XfficD 5 
*). '>'fe< i t 2o(DU'>Xffi{Cg|^^1.3t* y K^-f/UtJ' 
— *IS«fL. lS'>^j:< i: t> 2o<^^vXffi(c^S$^^fc 

[0054] mmmm 2 ] m 3 {i;*:igw©*s^^t#5R 



12 

#(OXlSfl^S2©|ggp«EBSIi]t?i5 5o l^0{::*JV^T 
121 1 (^.T^ Lfc^* <b |s)-^«{c:(4|^ff#^f^ LTt^S. 
[0 0 5 5] *llilfl^«g(ctJV^THu3iEw3IJS?i^fl8l 
/■C5-^tt3i¥4l^cJ:t)^6ig^^^^3 1(0^2 Ui^X 
4 2<Di^U>'Xffi4 2A. 4 2B^C^>3fe<i#tt*SS^^^cS 
m2(i:)^9^=jti3'yVy^/\''^ — \&, 47Sr 

fill;tefl^^l i:fi&lKHIIt?fc9, Z.h>\^X'onmii^^-k 

[0 0 5 6] filJ^. Ir)I2II;i*3V^T 3 1 »4*S^3t^JR-Ci> 

VX42, gSt)45. ^UT:ft(0^3 U>-X4 3 tlECD 
^4 1^:^X4 4 i:«ste»?'g't>$ixfcflfi9-&*Pli:u>'X4 
9 © 3 1¥ 4tfe«^± •? ^oTl^-5o 
[0 0 5 7] 4 6i±mi0^f^yt:f3 -y h7 /P-$'-X'h 
<?. 1214(0^77 4 6 AlC^-r^^^^-ttSrWb, ^2 1^ 
i^X 4 2 (OiSIS 5 1RI|<0 U >'Xffi 4 2 A $ ttX 1/ ^ 

5o 

20 [005 81 4 7 am 2 <D#^3t* y h 7 — T'fc 

04(0^^774 7 AfC^-f-^^t^li^WL. ^2 1^ 
VX4 2(D3 7'l'>'-feV1^— 3ftiJ(OUi^XB4 2BizM 

[0 0 5 9 1 -«S:{C^^|^(0^^3ti^ttJ4S^(r 7^5:^7 

(Di. 51-Ir)— U'VX(DP5w>'Xffijc:gS5^1.)t*s' 
i5'-5r^«-r2)^-a-Jcf4. 2 0(D#^1'^;&s/ K7^'/i-^ 

-^«^i-s?^««-j|s|-(Offl;'»^'g-t?-frS:l^ i::-f;-r.5 1 « 5 

z t r-x^ h^mmmminmxh?>o 

(00 6 01 I2i4{4|gi, m2c:>mf^^tiy y-y-fji^^ 

-4 6. 4 7(D^J-^#14SUti^#=^^^LT#e>tt-5)j^> 
[0 0 6 1 1 mi . ll2(D#^)fe;«; -y h7-</U^ — 4 

6, 4 7<Dmmzfj:?,^9^ (Dm^mn. 
40 5 2xh^o mmiiza^^xi^yy 4 6 A^^tf7:^(D±^z 

m 1 C0#^1-^;t7 y h7-i'/V:J'-4 6CO^it,#'tiT'fc-5c 

::i(om 1 y hy^/i-$' — 4 6 j±Hf)i2l2l 2 -e^R 

Lfc^ 1 (OaR^I-it* h7^/U^'-(0^^)t#ttl SAi: 
l^-T'fc«9. ^(D#^mflrS(0^/pf±2 0 0 nmt?fo 
t). 1 2Sg(4l 0 0 nmTfcSo 
[0 0 6 2] ^774 7 Af4j!f7;^(75±tc:CSJx.liTi02(O 

J; 9 ''ii^ffiJfT^^^fls® t . Si02{j L < mg?2(oii b U 

50 ffiffit(f^^mfls«Sr3^5(ri 2S^*Ufc||2e5g5R41.3t 
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^3t* y h 7 ^ — A 7 ttSfrlBH 1 8 "C^ Lfcg^^* 
h^^/l'iS?-©^^*!!^^*! 2 1 hm-X'h'o . t(n>^ 
m^Wm<r>f^W-lii.2 2 5 nm-Qih^ . 12@afil05 

[0 0 6 31 ^^774 8Afi^l, ^ 2 J/ h 
7^/1-^-4 6, 4 7 0^>3t#t4Sr«^LT#t3H5i^ 

[0 0 6 41 *IIJ£fl^«8fC*JI,>T»i|gl4(0^^774 8 A 
fc^-ri 51-9 0 0 nmfCtiJtSSig^liO. + 
^<S<> 8 6 0 nmtdtSV^TfiO. 0 6 %(DaiJi*T'fc 
5. 1 0%EJlT<Oig3g*5rWbn5iKft®fflf±7 1 0 n 
m*»e> 1 0 5 0 nmt?fet). -t<OjSS®H;dSj£v^i:S 5 

[0 0 6 5] mmmm 3 ] ?>cjcj|s:|gPj©iiiEji^jsi 3 

[0 0 6 61 ^mmi^wnci3\,^xmm<omMmm2 tm 
ti:i>j^(±mmmm 2 ufcn 1 ^ n 2 ■;/ s 

^i^^il y V7 1, 5 2 (^m^) 4r(R|— U 

[00 6 7] BP*5, I1|5J±^1, 0 2 (Og^^?t;(7 s/ hy 
5 2(05J-)t#ttiat5i^#=Srm»LT»5> 

[0 0 6 8] IgK ^ 2 <0.5^^)t* :y N^^'/UiJ'-S 

1. 5 2©Kffi{::?i-5;!yy;^ (W':/X) w®J(f*rti. 
5 2-C*>5, l^llHc:tJt>Ty77 5 1 A(i:^7^<o±{c 
0iJ;tJiTiO2<Dj: ^'tSfflJfr^Sl^flJSi:. Si02t>L<H 

MgF2© J: 5 jfeise^^^ms^^stc 1 2 ufc 

^ 1 <r>m9[^%i3 •;/ l> 7 /K? - 5 1 CD5^^ii#tt T'i) 5>c 
roSBl(D|S5^)t*2/ H 7^/1-^-5 H±*uiE01 8t? 

.-5-©#pmff^®MJi:»d:2 2 5 nmt:fci9 . 12 
«Bf41 0 5 nm-C-fcS. 
[0 0 6 91 ^^V7 5 2 AH:«f7:5^ro±t;i0i|;ttfTiO2«O 
J: 5 JiftfflSf^^^^g t , Si02t> L < liMgF2to J: 5 

^m^^mm^m^^mz i 2@ig« 2 (Dmf^% 

h^^/W^— 5 2cD^>3feiHFi4-efc5o w0||2(05^ 
^1-3t* y h 7 -'W^— 5 2 JiMiaEl 2 T?^ UfcSg 2 «?S5 

h^w'yP^— 1 9<^iJ-?t#ttl 9Atl^— T-fo 
9 . -tO^-^mi^^c^^JKi 2 5 0 n mT?fc t) . 12^ 
Bttl 1 0 ntn-^fc5o 

[0 0 7 0] ify7S3Ai,±^l. 2 (D^^^ti y h 
7^/U^-5 1. 5 2 03J-3ti|$ttS:*^bT»e>tl,Si^. 

[007 1] ^mMmmzis\i^x\±m50yif7y 5 3 A 

\Zm-rSib\Z9 O 0 nm{C*Jt:^-5Sja*(4 0. 1 %t + 
^J^<6:<. 8 6 0 nmtc*3(,vT(4 0. O 6 %<^jgj§^T'*> 



■So 1 0%J^;lTcDSi§*Sr#P>n6iSft®iaf4 8 0 0 n 
m*»f>l 16 0nm-C*>»). ■5:©j8t5^Sia*5j[£v^i:3"5 

[0 0 7 2] mmmm 4i me i-t^^t m nm^^^-^ 
m\\z7T^\^tz^mhm-mm\z.\tmnm^{^\.xi6'o . 

[0 0 7 3] ^m:mw^m\zi6\.^xm'&<Dmmmm i i:* 

/^5^l4A/D^tfel§4 5r^tfl^fliBgfligg5 Q»r*JVN 
!^ft (^1 , ^2<D#^?t*5' h^^^Wi?- 1 8. 19 

5. ^Jx.tfA/Dg?«l|g4©irs' M8cni65n = 8(0« 
A/'D^t^4*^^(D7=v=i5'/wm;'j{42 **8T'tf 

^jpi", ) b-y M^n*Sn= 1 0t?fctV«l 0 2 4PgrW 

1 0 0%(;iiai/^|g:fii:t?fc.5, :itb$r 2 * * nPglST- 

1 0 0/ (2 * * n) (1) 

[0 0 7 4] :L:^x^^%ti y vy ^ iv^-co^fi- 

^fg^i:H&S7 1 0 nm~l 16 0 n m*T-cOj£iaF*3 

[0 0 7 5] 0iJx.J^t'.y h^n;65n = 8COA/D^lfe5g 
S:^ffi-r5«-g-(-»± (1 0 0/2 5 6) %. Bn^*1)0. 
4%t?fci?. f y Mg:n;4Sn = l 0(D®-g-r'« (10 0 

/I 0 2 4) %, fiP*>*^o. i%-efe.5. rco^fe#s; 

(1) ^«Si-5<}; 5(-#^)t;<7s/ 
itlH^tc*jJt5jSii^TSr^3^-t--5:ii:{cj;i3. A/D 
40 ^JjlSi4*»e>tDm;^f::*jNt5*^^^ro|^»f4?&i'te^-t- 

[0 0 7 6] t r5T-|II^OJ!lfSK®»M('tJ^^Tf4C 
C D^^t!l<^«^^[Hl^S±<D^T•^i5;^?,la t 9 C 
CD<DT■^D^m;t^^ca^^ti^^, -ii8:6<)jcv^K-fiwix 

TSlOO/ (2** (n-1) ) (2) 
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[0 0 7 71 mTLii^y h|gCn;&5n = 8roA/Dgg#l|g 

4^^ffii-5«-e-(-l± (1 0 0/1 2 8) %. IP^^^ 
0. S%-Qh'0. hiSCn;65n= 1 0£0#^T-f4 (1 

00/5 12) %, Bn*>iii^jo. 2%-e*)5. 

[00 781 *liifeJi^lit?tt±fB*#s; ( 1 ) t u< »± 
(2) =^«§S-rs J;9J^i^^gS£®ilB5 OSrMf^ 
1-5:1 ttcioT. i>;t-rbfc:t-/<-;:^-^-yi?/i#14 

(0 0 7 91 i^. ^^ll^£?^$^^ct5^,^T^±^)■^<^■t4^5^^,^ 
(1) t>L<f±^#^ (2) Srji£-i-5'te>lo 

[00 801 mmnm s ] la 7 f±*^i^<Di^^^!^» 
[0 0 8 11 ^mmMm\cio\,^xm^<o^mMm4 tm 

;^e5.^»* 3i¥4tjcJ:t)^5^^3t^*3 i coll 2 u^'X 
4 2©[^U'>'XDi4 2 A, 4 2 B{::^)-3t#tti45Sl'^l-^ 
/£5I|1, l|2<D/7^^^;(/y h7^>'W^-4 6. 4 7 Sr 

[0 0 8 21 mh. ^mmmmzis\,^xiimiiSL^mm3 

1<D^2 U>'X4 2<Oi^l^VXffi4 2A. 4 2BfC:5>3t 

-4 6. 4 7Sr#^?^«U, HfIig<0|iaiJi^gi 4 t 

(1) fcL<tt*ft=S; (2) S:«JS-r5J;5t^5^ 

SJ^UTV^S. :iH(cj;9^JSfl^«S4i:Pl»/j:^m5r# 

(00 8 31 [mmBW> 6 ] El 8 fi*i6Bj <ommmm e 

[00 841 ;*:|l;^ff^te{^*3v^T*fixS«|^jfe?l^te 1 

1 0(C.T^-r^^^!t§t47555l,N(c^^C5^1, ^2(05^^Jt 

h7'-</W^-7 1 , 7 2$r=S-*^*L,fcw t-C*> 
5. ^rWfi&©«^2i05)t^e*)f^ffll43ll(EJgjjgl tUSPItSI 

[0 0 8 51 En*>, *lliSfl0^(c*5i^Xrti^m5 i:^^ 



/(5 

Jt^m 1 1 c^raw3tK4^l^¥tT¥«:«/7;^ 7 5 ^gaa 

^roi^Bt;:0i 0»c^i-5^Jt'^t4*53[i/^lcSit5m 
1 , ^2CD#^1-3t* :y h7^/Vi5'— 7 1 . 7 2 ^r^-* ^ 

[00861 fSi, miOtt^l, ^2 (DgS^^I-it* y H 7 
^/Pi?-7 1, 7 2<D^)-)t<l#tt:Rt;«iiiq#Sr^3lLT#fe 

[00871 |gl, 112 iD^^ittl y Vy 

10 1, 7 2©SffiJ-''i5;<^7;^<©ajT^i4i . 5 2-efc 

5o lR)EI^-*i^^T<>'7 7 7 1 A»4;^9;=^ro±(C«?ii;t«Ti 
02« <t 5 JteSatfr^^mfl^S i > Si02 1 L < »4MgF2<D J; 

5 'iisayf^i^mw^gsrififin- 1 ^mmm \^itm i 

(Omf^^:^ y Vy ^ 1 tttufSia 2 T^t^ Lfc^ 1 

<Dm'9V%tlyVy^JT^^—<r>^%^'\^18Atm-X^ 
•5 . •t<0=g-SI?gf!|rS<D)^jPtt 200nmT**)9. 12® 
Sttl 0 0 nmT"fc5o 

[0 0 8 81 7 2 A{±:>Sf7;^W±{C0iI;ttfTiO2CD 

20 J: ^TfeSStfr^^m^^^t, Si02t>L< ttMgF2roJ: 5^<C 

{s®^*fim«s® fr^stc 1 2 m^m 2 ^3*5^1.3^ 

;*S' h7^/i-^-7 2co^3t^'[4-Cfe5„ rcDm2ro# 
r^l-^;*-;/ h7^/W^'-7 2J4HtriElll2-T?ij^L/ci^2(D5^ 
^^s/ h7-f /v^-cO:»-^#'ttl 9Ai:lR)-T-foi9. ^ 
®#®l®«£S<OBSI?f±2 2 5 nmffcU. 12gSf4l 
0 5 nmXh^^ 

[00891 Vyy7S A\±'m 1.^2 (O^^itiJ -y h 

y^/vd'~7\, 7 2<D'j^%m>A-^m.n\.xnhix^n 

30 [0 0 9 01 *^lifeff^flll-*5l/^THIIl 1 Q(D^yy7 3 
A{::^i-J:5f-9 O O nmJCiift'Sigig^rtO. 1 %h 
+5)-(g:<, 8 6 O nm^C*^^^Tf±0. 0 6%(Ojgig^-e 
*>5„ 1 0%JeJlT<OiSii|^Sr#P>n5&ft«5fflf±7 1 O 
nm*^e> 1 0 5 O nmT?fct) . ■?:roS[ft$6ia*5j£l''> t W 

[00911 mMmm 7 ] HI 9 «*^W<OllJ£0flg 7 
©J!SI6SEffi3gBWfia!«El&l2|-Cfc5„ IsliaJcfci^TEIS 

[0 0 9 21 *lllfe?f$^}ctJl,>TfluxBW|liiSff$^2 tM 
40 /j:5j^»43tM¥i9:2i:l^«!5i:(DM<03tBS4'{c3t^g|5«- 
U-C<?3¥tT¥^;<f7;^ 8 5 ^iaSL. ^ CO (SfffiCi HI 1 

yby-^/i^-f-7 1. 7 2Sr=S-*^«Lfcr tX'fcSo 

(0 0 9 31 Bn*>. **M»^fl8fC*;iNTIi7t2!i#^2 t 
5 i cOFB^O^SS'^'tc^ff ;^ 8 5 §ri2« 

^2(©?!S^1-3t;<7 -y h:7^/K?-7 1 , 7 2$-^>«r^«L 
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[0094] mmmm s ] @ 1 1 {±:^^m<ommmm 
[009 5] :^^mmmi^ii\'^xmm(Dmmmm4 tm 

1 O \Z7^-r^^ifi^m^K\^^\zm^£ifS 1 , H 2 (D^^^ 
*S/ ^7^/1-^-7 1. 7 2^^^Mm\^tiZtXh 

Xh<0. rt^.{cJ:^)|II^/j:^m^#TV^5, 
[0 0 9 6] fiP*>, *3IJ{i?f$«{C*Jl>TI4Jlfg5 

^WfS^ffilciai 0{;::^i-^)-3t#14*ssv^(cM'ic5^ 

1. m2(D5^^1-)t*2/ h7-f/l'^-7 1, 7 Z^^^m 
mIiSo|liaff$fi|4<!:l^1ttw^<i^^ (1) 'bL<f4 
*#5C (2) «r«S-f-SJ;5tc#^3t*y b^^/v^J'- 
x'ommmmAtmm£^^m^x\.^^. 
[0 0 9 7] mmmm 9 ] m 1 2 i-i:$:mm(omMmm 

[0 0 9 8] *^li?P^^^^io^^THuxS(0|l^fe^ffi5 tm 
L.T©5FtT¥«;</7;^ 8 series -eoMaatcEl 1 

[0 0 9 9] in*,. :^mmi[m\zi6^^x\±%m^^^2 1 
•?-coiiffi(ciii 1 0 \z7}^-r^^>i^m^K\.^K^tii^ 1 . 

^2ro#^1-)t*S' yW^'-7 1. 7 2Sr«->«rj!g^ 

HfrM(0||J£?i^ffi 5 t [sHt('*#iC (1) t>L,<tt#^ 
(2) SrTllS-t-5J;5t:i#^^*5' N^^/i':?-^ 

[0100] mmmm 10] 121 1 3 tt^f^^B^c^n;^?^ 
jfeSBffffiig (CCD 3©ffi#*-i6i) ^^uTi^So inm 

[0101] :*:^l£Ji^^tc:4oi,>-Cm/KS(7)|^lfeJi^^i6. 7 
bmfii,^\-t%m^W£. 2 0 0 S:0 1 5 \Z7^ir^%mm- 
K\'^\Z^f£^%l . '^2<D2o<D%m-2 0 \ , 2 0 2J; 
"J^fiKL. icD^l . ^2 0)t#,2 0 1 . 2 0 2i:;F4i 
5i«rac>^8S4^tC|^^l. |g2<^^2jf2 0 1. 2 0 2 

L, ^(OS]ZtT¥tg9 5cOiS5ffi{;iHU^Illl Od:^^-*-^^^^ 



. m2©5l5^^:* -y ^7^/^<5'- 
(0 10 2] sn*>, lllEl^::*iv^•c2 0 ofi^tai^sT-fe 

iJ-^t^'ttdSSV^tC^/iS^l, m 2 (©2 0(0^21 2 

0 1, 2 0 2^^^LTv^5o ^nm,^MKi6n^^2(D 
im2 0 2^t.mi^mmz^%m'^^m^i%m.. mx.t^ 

sfeSESiS 8 8 0 n m(0 i R E D (^^^^t^^-f ^— K) 

"9. ||2W3tJli2 0 1 . 2 0 2 tJ[^|S5 troPs^c^ 

3tKftc:BaS$HT*Ji9, ^Bl. ^2cO)tM20 1. 

mxit^nw-ms 5(Dmm\cmBmi oic^-r^^iw^ 

1, 7 2^Sr«■>!r^«LT^^5c 

1 0 1 0 3 1 i^ii, la 1 5 1 (Di/tm 2 0 1 <0:»3ti|#tt 

tm2(Dt/tm2 0 2(D^A^m^i:^mLt:.^mmxh 

I? , 2 0 3 2 <0)t2!i 2 0 2 (D^^m^s 2 0 4 J±|| 

1 <DytM2 0 1 W^^t#ttTfo5o 

[0104] 2|s:|liSJ|?li{c*JV>T|g 1 <^)fcJ!S2 0 1 A'-h 

^ Lfc^^i4qzff¥tg 9 5 (Disim^mm i^xj^m s 
^js?i^«i6. 7 hmmm^^nx^^z. 

[0 10 5] *^tU^}c^>)t'»i4^*-f-^^2co 

)tai2 0 2*^e>^Lfc^^f±3ftf¥«9 5(D||2 cO#^ 
>fe*S/ h7-f/W^-7 l;!>5^«SHfcffi-eS#t$nil^lft 

[0 10 6] r(D^2 0)tj!l2 0 2(4j^||5ffi±tri|^iaE 

(o^Mi L-cfflv''^ti.5c mf^%-k^m\.xmMm 

SiS-r 5 m 2 (D 7 -< /u^' - ?rffl V ^T*Jl<^>ff lfeH« Sr3t 

[0107] \z%nm^Mx\±w^o^%mt^h 

[0108] mmmm 1 1 ] lai 4 j±*^?^«mifiis£ 
iJiSBroiiiifefl^ii 1 1 rosgi5«tiisia-e*) 0 , ^^^<Diij 

^Sffffiia (CCD 3©M#::^I^) Sr^j^LTV^?), 
^c:tD^,^TllIl2. mi 3l;i^L/i^^il^— 
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[01091 :^mmwM\^i6^^xmmoymimmB , 9 
%mm^:s.^^\^mf£^^i . ^20200^^201. 

2 0 2 J;«J«fiKL. , ^20)tj!l2 0 1 , 20 

2 tJlffiStoraw^^tptC^^l, ^2<D5taR2 0 

1, 2 0 275^?,^Lfc7t*:03t?SS-g-^-t-5fc*(D?t^ 

9 5 srsee -tw^tf ¥tg 9 5 a>mm\t.m i o jc^-t- 

3^3ti|#tt;iSEt^»c:S'fe-5^l, 2 o?55^^* y h 7 ^ 

m^Rn%^mwm nrnmrnm s , 9 1 iisiintt?& 9 . 
[0 1 10] 1(1*,, *lliteJ^^^i^c*5^^-c^±^ag#®Sr^)• 

^fe^'ttTiiSSi/^lcMi'.eSlll , 1120 2 00^^2 0 1, 
20 2J:t)«^L. CCOmi. II2<D^M2 0 1, 20 

2tmm5t <Dm<r>%'^'p\z^m 1.^2 o^tjss 2 o 

9 5 SrKS L, -?:©¥fT¥*£ 9 5 (Dmmcm 1 0 iZTjk-T 

^^•)fe2|$^4*5s^^^:lm^^5^l, ^2w#^i-^*s/ 

/Wij'-ri, 7 2^=^^mmL. m'^nmmiim4. 5 
(1) t>L<{±^#iC (2) ^ms:-r^ 

ig^T (^1, m2ro5^^1-)t;<7 5' h7^.'U>5'-7 1. 7 
2(D5^)t#^4^«^LT#f.tv5|g-g-0^>5ti|$tt) «rl$ 

( 0 1 1 1 1 *iijfe?i^«i-efiH«fEiiisji^<i 1 0 1 mmic 

m 1 <^tftm 20 lA^^^ l.tz^m'i^^ff^^m 9 5 (om^ 

;5;•y^*i^5o 55^^1-«l«»w^*1#14*#-r5^2 

2 0 2 A- 1.^ Lfc?t^(4SFtf¥« 9 5 O^ 2 0# 
h^^/v^?-? l;55^«$tifcffi-C'S:lt$tbJ!S 

[0 112] i*), ^mmmmKii^'^xny ^ 

i—(D^ 0 ^tm^mM^m\-^fz.immm.Wi^^\^x^ 

[0 113] %fzMm.%'^lh(o\^:y7:m^\±^%MWM 
(C.T^ Lfc u^-X^^figfiPI t-f « too u-^-X^^-cti*^ 

[0 1 14] 



[0 1 15] *fc*^BJicJ;i^t^Hu5^0^p<^tM#©i: 

[mi] *igpjoiiiai3^«8 1 nmwmm 

[0 2] iai{C^-t-*^1-;*S' h7-f>'W^?-(0^^i^tt 



[ma] 

[III4] 

[ins] ^mm<ommmm3(Dm^:^^yhy^/i^^- 
m 7 ] :^%9^<Dmmmm 5 ossufitn&ia 

[0 8] *^PJcD||JSff^^6 0g^«EB&lll 

[0 9 ] :$:?^m<Dmmmm 7 nmnmm 

[010] m8, m9iz^ir^i^:^-y hy'<j\^^—(0 

[011] ^mm(D^mwm s rosgc^itBS^ 

[012] ^^mo^mmmm 9 oMgBmBS0 

[013] :^^m<^mmmm 1 0 osgBiUB&s 

[0141 :^¥tm<Dmmmm 1 1 ©sgumm 

[015] 01 3. mi 4lC:^-riBl. ^2©3tjlg(D 

[0 1 6 1 «e3i5om^g£^^Bwsa5mii&0 

[0171 m:%mt C C DlS«04J-^<l^ttSrIftWt--5 

fc*O^K0 

[018] '^^(D^i^:^ -yVy-i ^^^-(D^^m'&m 

1.31 muLtft^^h 

2 

3 mwL^Mc 

4 A/D|f*SII& 

5 Jl^lS (7^ /PA) 

1 0. 4 0. 5 0, 6 0 m^B.wmm 

70. 80, 90. 100. 110. 120 WMB^ 

mm 

18. 4 6 ^lOSiS^I-*!/ ^7-</^i5' — 
l 9. 4 7 ^2cD#:51-;{; s/ /U^ — 
7 5. 8 5. 9 5 ^^gPtt 
7 1 ||l'£D#^1.*y h^-f/U^- 
7 2 ^2cD5^^1-*s' ^7^•/^^' — 
2 0 0 >tas#s 
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